Caulerpa is a genus of coenocytic (single cell, multi-nucleated) tropical marine algae that exhibit the ability to heal after damage due to a variety of morphological stresses. Wounding of the plant is followed immediately by a reaction that leads to a wound plug formation. The wound plug is evident by whiteness in an otherwise healthy green area. When extracted using a variety of methods the wound plug is considerably more viscous and clotted than the normal cytoplasm. This paper presents a comparison of techniques for TEM imaging of the wound plug in Caulerpa, including cryo-plunging, metal replication of fresh material, and traditionally sectioned samples. The ultrastructure of the wound plug formation has been described in detail by Goddard and Dawes (1983) but to date no researcher has shown the wound plug in an unfixed state as is possible with cyro-microtomy procedures.
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Wounds were induced in stipes of Caulerpa prolifera in order to image the cytoplasmic rearrangement caused by the wound reaction. The plug was extracted by inserting a micropipette at the end of where the plug was formed. Extracted wound plug material was pipetted onto either carbon or quantifoil mesh grids in a Gatan cryo-plunge and processed in accordance with the standard cryo-plunge system to form a vitreous ice complex. Samples were then placed in liquid nitrogen storage followed by TEM imaging at 200 and 120KV with a JEOL JEM 2100 and a CT-3500 Gatan Cryo-TEM sample holder. The cryo-plunge grid samples allowed us to image the wound plug in a suspended state without the use of any chemical fixative.
Chemical fixation is a routine and effective method for a variety of biological TEM samples but in the case of wound plug formation, suspension of the reaction in an immediate manner was desired.
In order to compare the ultrastructure of fresh wound plug material, both traditionally fixed, embedded, and ultra-thin sectioned wound plug and replicas of fresh wound plug were used. Caulerpa mexicana wound plug material was taken from stipes of plants with wounds allowed to form for five minutes followed by a modified Karnovsky's fixative. Sectioning was done with a Leica UCT ultramicrotome, followed by uranyl acetate and lead citrate staining. Sections on grids were imaged on an FEI Technai Spirit at 100KV. Replicas were made with a Balzers BAF400T freeze etcher with platinum and carbon for film, followed by imaging on a JEOL JEM 2100 TEM.
Cryo-TEM processed samples exhibited the results consistent with Goddard and Dawes (1983) of an amorphous mass of little else than stray material which is also commonly found in the vacuole of Caulerpa (Fig. 1) . Results for the replica and ultra-thin TEM samples will be presented during the official talk at the Microscopy and Microanalysis 2008 meeting. This work was performed in part at the Center for Nanoscale Systems (CNS), a member of the National Nanotechnology Infrastructure Network (NNIN), which is supported by the National Science Foundation under NSF award no. ECS-0335765. CNS is part of the Faculty of Arts and Sciences at Harvard University.
